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NOVELTY - Catalyst contains aluminum and/or aluminum compounds, 
and at least one phosphorous compounds chosen from phosphinic acid 
type compound, phosphine oxide type compound, phosphorus acid type 
compound, phosphinous acid type compound and phosphine type compound. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following: 

( 1 ) Polyester produced using the catalyst; and 

(2) Manufacture of polyester using catalyst 

USE - For manufacturing polyester such as polyethylene 
terephthalate, polybutylene terephthalate, polypropylene 
terephthalate, poly(l,4-cyclohexane dimethylene terephthalate), 
polyethylene naphthalate, polybutylene naphthalate, polypropylene 
naphthalate and their copolymers, used for molded products, clothes, 
fibers, films, sheets, bottles, engineering plastics, paints and 
adhesives. The catalyst can also be used for esterification, and 
transesterification of dimethyl terephthalate and ethylene glycol. 

ADVANTAGE - The catalyst eliminates the use of antimony compound. 
The catalyst has catalytic activity desired for polycondensation, and 
enables production of polyester having excellent quality. The 
phosphorus type compound in the catalyst improves flame retardance of 
polyester obtained. The catalyst can be used for molten, solid state 
and solution polymerizing processes, and can be added at any stage of 
polymerization. 
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TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - Prefened Composition : 
The catalyst further contains alkali metal, alkali metal compounds, 
alkaline earth metal and/or alkali earth metal compounds. 
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^nDiSr^S-^A. fLiTT^x^ ;xyl 

fifl^Sx^ 7KKfl:7/U5xr>A, *ifrfb 
«ft7A'5x^ saKr^Sx^ 'Jy^T^Sx 
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* b LT50ppmOTO*Ti3siirr& CL t U\ J: 
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mmfcfrt>mtitLi-u± td±zmxtt a-* 

xxr/k6»^St<0$-^p. 
[0041] i?luVX>mt LTtt. 70>I. 
="V?IL *0wh& T^'b-yiL e*yyiL x< 
'jylL r-fcf^^fy^ -b^yyiL r^ys^/i^y 

^W^y^/^yK, 1,3-v^a^y 
xtf/MfygL l . 3-y?D^y^yyA;p,ify||, 

1.2-^DA.^y^^^R. 1,3-i^a^ 

*-9-y ^i^yi, l , 4-^? o'vdf -t^y ^;^y 
2.5-y;M0W-y>?;fr/i<#yK. ?W 

x-xfivftfrnmrnw. y-?/m. -?u^ym. it? 
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;M*yR* 1,4— ry^^y^mv^ym. 1.5-t- 
7^1/yy'AWyi, 2.6— f 7? uy^/M-cy 

St. 2.7— f7*^y>?jt>;Mt>K % 4. 4' -b'7 

i-^/KKyK, 4.4' -t^x-A'Xrt'tfys; 
^tfygL 4, 4' -t'7x-;Px-r/u^**/^-i<y 
SL i,2-b'x (7x7^^-) x^y-p.p' 
/i-tfyBL ^-fy». ryh7-ty^^y®«rt' 
tM^$ix2 > ^S^^/i',ifyKt^{i^ixA>c7)xxT 

*>T-uy ?>i&& XT/1-7 fuyi?tfr#y&t<iz 
2 , 6 — f79 vy viiMZywrn*. U\ 
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-/k 1. 2-7>Uyyyn-/k l. 3-7>py 
yyn-zk 2, 3-yf-u-y^yn-;p, 1,4-7* 
f-Uyyya-;K i. 5_^>^y^_,^ 
yWj3-;i,, l , 6-^t^-/K 1.2- 

D^-^y^-^k 1 . 3-^^ D's.df^y^ 

-;k 1.4-^^o^^yv^--;K 1.2-^^d 
*<**ry : J*9 \,3-is?u<^*ryv*9 

-/-/k l,4->-^D^^y^^y-;K 1,4- 
^^nA.^-9->-i;x^y-;K 1,10-f^fpy 
i N 1 2-KT^y^-;k tf'Jxf-V 
yyj3-;K .-KK M>^f-l^yyU3-;K JKUf-h 
7^^-l^y^'J 3-^fft09^$ilSJiliiSy'J a- 
;k fcKn^yy, 4.4' -ytKn^yt'X7xy 
-/k 1.4-fX (>3-h KD^i^Xh^rv-) ^y-tf 
y. 1.4-b*X (/S-hFodfv-xhdf^^xXyl.) 
xfr*y^ fx (p-tKndfy7i-^) x-x;k 
b'X (p-bHn^7i-yW X/l^y, b'X (p- 
bHnJf^7xX;l.) ^^y^ i, 2-b*X( P -bh* 
n=Sf^7xx^) x^y, b'X7iy-M, b'^7x ' 

2.5— t-yflsyiSX—jU, Ztie>cr>7V 
3-;Wcxf-^y^#^H*«ft3nL^yj3-/K =5rfc' 

y 9 *>xf-L- yy'y a-ypfc J;t^ l , 4 -yf- 

L-y^yr7-;W)ffJf^LV^ 

[0044] ziit?rv a-ivwwizmriirzi-frt 

LX. VV*j-u-)V*9y. f-WfD-;n^y, 
h>j*j-x3—ju?wy^ ^y^xyxyh— ;k 
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[ 0 0 4 5 ] b Yu*i,jj)V#>mb LXit, ?UL 9 
xvi, UyrfR. S5SL tHn4f^BK. 3— b H 
o*i/HlL P - h HQ^i^cJB.#K ? p- ( 2-h F 
DJfyxh^fy) &&m&. 4-tKb'dfy^n^ 

[0046] Sitfxxfzki: LTte. e -t/7ay? V 
y. >3-Tafjf7^h>-. B-X*)V-I3-TU\Z*7? 
by. d-J<Uay?hy. ^Uayi*. 7y**K3rir 

[ 0 0 4 7 ] £ fc . *WHWX U xxf/K:iiM(0 »J 
y*fc£*i££*£j£#i: ixista ; t I. . y y 

8y'7ix;K (2-#zl^rv/Vx?-/k ^f;p*^7 

KL (2-^h4f^7^x;WX^) 7xXZP*X7 

-ryK^f-zk (4->hdfx^;P^P7x-;l^) 7i 
xMA7-f yg^-fzk (2- (/9-h Ko^^Xh^fi/ 
#/M?-/k xf-;W.Xf-zl/*7.7 4 yBOXfUy/ 
ij3-;n^f/l' > (l,2-x^;P^i/Xf-;U) i^f- 
)V-fcX7< >**+M F, 9.10-yt Ko-lO-^df-9-- 

<2.3-;frzi'#*>'7"obvk -io-*x7 7 7x-fyxi/ 
y-io-**-tM H*tfjW»ffe#i4. -rti^oyyM: 

[00 48] #ffi^JK>»<.L<ttt KD^f^yk-K 
yKOxxxzW^fcttf^fti: LTHU Clfl^OTzMf 
zPxxrzk 1.7054 f\ R*s*fl^£i&«Wf6;h. 
i>. 

[0049] *^T'fflv^^|,^ , Jxxr;Mi±fc4 
S^^r^^^^Ht^JtJi^^xxT^^tt^fr 
t> L< Ji-J-7 ? U yy^^^yK^^ti^^xxr/we 

T70* ZP%I2Lt£3rti> X U iXfK'^ h z t 
L<, t t0if*L<<i80tyP%ah^-f-4^yxxr 

/kc* o , s 4>t#s l< Ji9o^%ia±#*-rs sjf y 

V 3 —iVX'fo h X y ixf* fc « , ^ y n -y^^tc 
ftix7fr*uyrva-)i-z<£miz7o*)i'%y.±.-% 

1?th#Vxz?frX't>hZbmtL<. XW&L 

< O80ftM(ia±Mtti x y xxf/K'* o . § t> nz 



- [0050] *^HflT'fflVM^irl>^-7^^y x^zktfy 
»ifctt*<?5x^T7Wa«tt8l»*i: LTt±. 1.3- 
■^^ky^ayk-tfyK. i,4-t7?i/yyW 
yR. i.5-i-y^uy^A/^ym. 2.6-1-79 
vyisinvtfym. 2 . 7—f7 ?\sy=Jti)U#yM. 

[005 1 ] *«BHT , fflv^<?»*tST/^l<v^y n-zu 
fcLTte. xfi/y/ija^, k 2-7'nbVyy' 
'Jrz-zk 1. S-TobVy^yn-yk 1, 2-7 
^-uy/yn-zk 1. 3-7>ky^y:i-/k 2. 
3-7*^1^ y^yn-/K l^-y^-ky^'ja- 
zk k s-^y^yyifr-zk tt'onwva— 
zk 1.6-^-^V^-;k 1,2— ^n-N^y 
S^tf— zk l,3-v^n^i?-y^-;k l,4->- 
y'O^Mfyj^t-Zk 1 , 2-y^QMt^y^^ 
7-zk 1.3->-^OA.dt-!fy^^y-;k 1.4- 
v^D^-y-y^^y-zk 1.4-^o^^y 
i^'x^y-zi/, i, l o-r^^f-uy^yn-zk 
k 1 2-\<T/tyiS*->v&tft>ift>1t&. Ztit>li 
mmz 2 SliLhJrf^ffl IX t> ftV ^ . 
[0052] *^O^yxx-fzWc<i, rl-7^zH! 
i^i-eoxxrzW^^tt^ft. t7^l/>-y*^ 

T^S, vnyg, 3a?i, TWy 
e^'jim, x^'jyK N T-b^-fyK. -fe^y 
r^y^zp-ifyit, h'T^y^/P^yK. rh 
7T*y : J*DVXy&. ^-^T^y^^ym. 
i,3->-7D7*^y^zi/^yK % 1,3-v^p^y 
^y^;ki?y», l , 2-^u^^ry : Jmvi^y 
lc. 1.3-^n^^y^z^yK. 1.4-^ 
D^tyy^^yi, 2. 5-7z^;U^y^zP 

xy&&Mizixh<?>*XTtw&fm.mmt¥. 7-?>v 

vp^y» v ?aym:Z\zm^tittmm 

fnm^t^ymttzii.ztit>^XT)i^^imm 

^-zk/7^zHr, 'f V7^zHK. 5- (T;k#y& 
E) xzW;>f V7^»» y'7ixyi, 4, 4' -t' 
7i^y'AM'yK, 4. 4' -h'7x-ZPXZk*y 

y^/i/^fyK, 4, 4' -h^x^zux-fz^zi'tf 

yf&. 1,2-h'X (7x7^fy) X^y-p.p* -is- 

*;kifyR. v\-qe^fyg?, ry h^-fey^z^ys?^ 
t'te^§n4^SKiy*^-KyKS^{ai<x4><7)xx 

TZWgjStt^«s. x^yhy^/^CyK, rnyN-yh 
y^zP^y^ yfyf-hy/tjutfym^ troyy>yh 

hU^UvhM. Hy^>-yK, 3. 4. 3' . 
4' -t'7xx/pf YyijivXyW&Mzm^iihZ 

mtfrXym&£v : zti^cr)x.xT)i>mtfL&wmtb%k' 

£&M-&f$.ftk LX-&tlZbtfX'Z&. jfcfc. mt. 7 
xy|g. yydl?, hh'adf^iffi, 3-hH 
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o^ygSK, p-t Ko*^£,§.#iL P -(2-tK 
DJrylhJf^)$I.m 4-t Kd^^ckv* 

e-*707?hy, iS-Tot:*?? by, £- 
'J n 'J Hs 7?^K&fclc^£ft&^#x7.x/l'££ 
[0053] #3&BJi<0;K'Jxx-rM::U:. 7/Mf l-y?' 

-;k 5KU HJ-Xf-Uy^yu-zk tfUrb^.Xf-l' 
y^U 3-^*if te«»S*i*»BK^ 'J 3-/k t H 
o^yy. 4. 4' -vt Fndfvt.*X7x7— /k 
l,4-t*X (y3-t Hndr^Xhdf^) ^y-feV; 1, 
4-t'T. (/S-t h'o*>Xh=*>-7x^/k X/P* 
y, t*x ( P -bHDJf-/7i-;W x-r/k b'x 
( P -t Hp^^^xx/p) x/L-*y % t'x (p-th* 
D^f^7xx/P) 2-t'X ( P -t Kq* 
y7x-;H x?y, t'X7i/-M, t'X7x/- 

Mzm-V >- K#f«n L / y 3 -/k =3: i: CW 
7nS*T.£5?#i&/D3-/k h'J>f-o-;M^y. h 
U^f-o-;l/X^y, MJ-Xf-n-zkm^y. ^y? 
xyxyh-/k ^y-feo-zk MtVh'J*-^ 
iffc0W?S*i6^ffliryU3-;^if*fta^jfi«'k IX 

t 0 0 5 4 ] *^<7)^'JXXTMC(i^I(7)U 

ymttfto*&m-&mt txsttz. t h . y y 

x.f£, 7x-;i/*x*yK^-^;p. 7xx/kfcx*y 
( 2-*;P^ isivx.*}->v ) X f-zP* x y 
-rylL (2-^/^dfv;l/X^) 7x-ZkfcX7-fy 
Its (2-*h*£/;Mrf*3'Jl'X*-A') 7x-WX7 
-ryg^zk (4-^h^fv^Kx^7xx;U) 7x 
y®* ^-/k (2- (/3-b Ho^f^-xh^f^ 

#/ki*Xzl>) xf-yP]^^-/P*X7 -f yl^X^y?' 

yn-zkcx-rzk 

(2,3-*y^=3fv7 , nhVP) -l0-*X7r7x-fyxi' 

T)^mmtm^i.^hztm^x-hh. 

[ 0 0 5 5 ] #fgBJ|tf);KyxXTrt'i: LTttsK'Jxf-u 
yfi^7^i/-h, >Ky7*fa'yf'i>7*w-K *y 
roeuyf i^7?i--k #y (1.4-^^0^-9- 
y>-*;><^yrU7?u-H , ^'Jx-f-uy^7^i' 
-K -ifJ7fi/yt7^i/-h. ^'j7 , oei/yt7 

3 »J xf- u y f- 1. 7 ? u- h iyr- <7)£8£## 



' [0056] *^cr,^'JXXx^4'tC{±7 x 7-zP 

0H;i(f xxrzK7)Sfc££tt£ iStf>£ £ Srfc'tfT'i* 
6. 7x/-zi^iHU»ikWfcLTii, fh7^x-o 

-?-;^-3-(3• ,5'-> ? -tert-7>/k4-t Fn*x7x^Zl<0 
7nm-h)^?y, 4.4'-7*f-UTyt'X-(3-^f- 
;l-6-tert-7^7 x 7-/k) . 1.3.5- F U ^Zl-2.4, 
6-F 'JX (3,5->'*-tert-7'f-;P-4-h Ho^fy^y-; 

zk <y-tfy&fc>W£>*i£. 

[0057] *mif\?>#vxxT)i«t>iz&m<Dim<om. 
trto*£%.m. mmm. &mm. mmi m&m 
mm. mm. a?m mxm&m. *<w&ma 
mtf£iiztix^xi>£\,\ 

[0058] 

v\ ^rfc, «^<Wt5«t^JtRWt:t3^T^yxxx/P 
OH*«iS (IV) Ji^idlcL-CfflSUc. 7x7- 
)V / 1.1.2.2-rh7^oax^yc7) 6 / 4il£}g$ 

[0059] (mmm 1 > «#«#^<7)2 u y ?-xt 
yisxm*- b 9 is-rizimmTi-yffrmt *<d 2 

5 y £Kj£?H;:*t LTO. 3mol%jDt . 0. 25Mpa^JnET24 
5'CtcT*Sr^l>fce* L^*^xxr/HbSJES: 1205J- 
SffVvx7.r^4l:$* J 95^b*X (2-th'udf^x^ 
/U) rU7^U-h (BHET) HXr/^V^-^M^H) 
(J^T. BHETig-^t ) $-#7t. C:tf)BHETiI-&%fc 

- h<7)2.5g/l^x^-l^ y ^ y 3-;^jg5r^ y X7,x/P 
^i^^^LTr^S-^Ail^i: LT0.015molZ 
t . ±^^^ ( 6 ) y y^^jSrl&S^tit 

LT0.02ool2fc. ffl»»Jf-»>A=*«ft50g/l«xf-U 
y^ y 3-/^?g^ B&fcJHdtf LT y f-«7A^t LT 
O.OlmolXJnxT. g*»H^T^E(CT245X:t'107^ 

RfE^E7jS:^^(CT«fT0.1Torrt LT§^>(C275 
•C. O.lTorrT-MJt^R^SrffoJt. ,-Kyxf-l/yfl^ 

7 9 u- b <n\ WO . 65di r 1 izzmth t X'iz^Ltzm ' 

$mmi6 iftx°h~>tz. 

mmw2 ) & ( 6 ) x-mtih y y-(t;^io*^o 
tc. jti&7)5S ( 7 ) T-*$ix& y y-ft^i^KiST)-^ 

LT0.02mo»D Ufci fc tWttHSfifiHJ 1 1 (S|a<7)ji# 
S-ffot. *yxf-^yrU-7?l'-h?)IV#0.65dlg 

(»SM3 ) i£ ( 6 ) T'^^^S 'J Vtt.<&®?>frh*) 

iz. Jbj^co^ ( 8 ) T-*$tii. y yffc^fciaftTH;:** 

L-C0.02molZ^JnL?t>I fcJ^HiHSSM 1 1 ^coMf^ 
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SrffoTt. ^Uxf-i^yrU-7^l^-h<?)IV^0.65dlg 

- 1 izmmt h t z'izm ttzn-simii 6 2 vtx-h -> tz . 
<f8*W4 ) ^ ( 6 ) x-mtih u yfc&mwfrh*) 

(c. ±ifc05t ( 9 ) T'lSSix& 'J >{k#mmiMz*i 
IXQ. 02»»1X» i: WU&mmM 1 1 PlS?c7)&f£ 
Jt . jK U x-J- U 7 ? V- h £>I V#0. 65dl g 
- 1 KfJittS 2 TfcB Uo*^^g|»±8 1 %X'h r> tz . 
(m&M5 ) sU 6 ) -C«§ft& U y-ffc^)(7)**0 
±aoiC (10) T*^$ftl>y 

« tx o. 02101M uc ; t vmsmmi t mmo® 

fc, ±Sfc7>5S (11) T'«§fl&UWfc£^£Kj£ttfc 
#LTO.O2mol^anU^fcJaftteflte0yi fcl^OS 
#£fro£. ^'Jxf-wyx^7^^-hcoiVA<0.65dl 
g"> teilii-f 6 tT'Cg LrtrM^B^i 7 8#T'&o 

•fe h *- b<552. 5g/l«0xf-U y 3-/l^?g*:lt£- Jn 



#£ttLT7VP$x?AS?t LX0M5w>\mttz. 
• 1 8 04HaEl±£££fTo£tf* ,-ifJxfl/>fl/7^ 
U- h <Dl VtiO. 65dlg-i lcfi|ii L=5r*^ . 

tfLMzmxryttyiMTb lxo.o5m\%Mx.ti. # 
yxf-uyf W7 ? u- h<r>i v#o.65dig-> fcMM-th 

[0060] iJEWWtWfi J:^W»^A>«»fe3Wr J: 
[006 1 ] 

[5WB««6*] *JWBteJ:*ittr . Ty^yfcSUM- 

ommnmmirfm. *sxvz.tizm\vcwat&ixk.# 

yxxf;k &£t/£^yxxr/i^§?£;fr£a { li{£3 
JffltML #87 4/1^ ^-K 7jfh;K>xyvxr'J 



<72)fMJt J^lt n~ F?-A(##) 4J029 AA01 AB04 AB07 AE01 BA03 

jSSJfctitrfTgBZTg l # l -f mm CB06A HAOl HBOl HB03A 

tmjZ<kttM£ffl3WiPi JA061 JA091 JA111 JA121 

JA201 JA261 JB021 JB131 
JB151 JB161 JG51 JG71 
JC451 JC461 JC471 JC551 
JC591 JF021 JF031 JF041 
JF051 JF121 JF131 JF141 
JF151 JF161 JF221 



